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FOOD PROTECTION pr
INDIANA STATE DEPT. OF K

To: Indiana State Department of Health

From: Eric Marcoux, Senior Quality Assurance Manager, RRGB
Cc:  Ray Masters, Scott Schooler, Sharon Krull, RRGB

Date: August 10, 2009

Re: ROP HACCP Variance Request

Red Robin Gourmet Burgers executes a sealed-packaging process on its soups and
sauces. The advantages in this process assists Red Robin with product portion control,
facilitates quicker cooling, prevents potential cross contamination, provides a quicker and
more thorough reheat application, and eliminates any further direct hand or utensil contact
with product. Red Robin has executed this process for seven years successfully. Currently,
Maricopa County in Arizona, the State of Virginia, and the state of New York have
requested Red Robin apply for variance and all have approved and granted the variance.

Food safety and the well being of our Guests are a priority at Red Robin, and Red Robin
will take every step necessary to assure the utmost diligence is taken in meeting all of the
Department's requirements. Please accept the following information as Red Robin's
submitted variance request and HACCP plan for the Department’s review. Red Robin
thanks the Department for their assistance and guidance that the Department has provided
to assure the safety and health of Red Robin Guests.

Attached for your review is the information required per the Indiana State Department of
Health — Retail Food Establishments Sanitation Requirements. Should you have any
questions or if any further information is needed. Please feel free to contact me at 303-
846-5480 or emarcoux@redrobin.com .

Red Robin Gourmet Burgers, Inc.
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111
(Phone) 303-846-5480 = (Fax) 720-493-2662 s emarcoux@redrobin.com
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Request For Variance
State Form 51184 (12/02) INDIANA STATE DEPARTMENT OF HEALTH

Tetephone: 317/233-7360 FAX: 317/233-7334

Food Protestion Program

1, Individual Submitting Request:

Date: 07 /3112009

Name: Red Robin Gourmet Burgers Telephone: { 303 ) 846-5480 Fax: ( 720y 493-2662
Mailing Address: 6312 S. Fiddler's Green Circle Suite 200N _ Email: emarcouxgdredrobin.com

Number & Street

Greenwood Village, CO 80111

PO Box City State Zip Code

2. Person/Organization Seeking Variance:

Name: Eric Marcoux Email: emarcouxiiredrobin,com

Mailing Address: 6312 S. Fiddler's Green Cirele Sujte 200N

MNumber & Swreet

PO Box City e Zip Code

3. Food Establishment(s) for Which Variance is Seught
Inctude the following information for cach food establishment: {List here or attach additional pages if necessary)

*  Physical Location {if differem than mailing address): Red Robin Geurmet Burgers

*  Mailing Address: See Atfached locations Histing

(Number, Streer, City, $tate, & Zip Code)

¢ Telephone Number: () Fax Number: { )

*  Person at each retail food establishment most responsible for supervising: General Manager

4. State how the proposal varies from each rule requirement, citing relevant rule sections by number:
(Attach additional pages if necessary)
See attached

5. Explain how the potential public health hazards and/or nuisances will be alternatively addressed by the
proposal. Include supporting studies, Hazard Analysis Critical Control Point (HACCP) Plan(s), standard
sanitation operating procedures, and/or any other evidence: (Attach additional pages, if necessary.)

See attached

6. List how the proposal demonstrates the following (if applicable to the request):

A) How the proposal differs from what is common and usual in similar industry situations;
See attached

B) How the proposal is unique and not addressed in existing rules or law:
See attached

C) How the proposal does not diminish the protection of public health:
See attached




D} How the proposal is based on new scientific or technological principle(s):
See attached

E) How the implementation of the variance would be practical:
See attached

7. Explain how the person/organization seeking the variance will assure that all provisions of a granted
variance will be enacted at each food establishment for which a variance has been granted:
See attached

8. List all affected parties known by the person/organization seeking a variance, including all affected
regulatory authorities: {Attach additional pages if necessary)

Red Rebin Gourmet Burgers

Indiana state Department of Health

Hamilten County

Vanderburgh County

Allen County

Lake County

St. Joseph County

Hendricks County

Porter County

For Office Use Onl
9. Attach copies of any related variances, waivers or opinions issued by y

other governmental agencies.

10. Signature of Individual Making Request: (Z" %"7—':;/'

Printed Name, Title: Eric Marcoux. Senior Quality Assurance Manager, Red Robin Gowrmel
Burgers




Request for a Variance

Name of Variance Requested: Reduced Oxygen Packaging
Establishment Name: Red Robin Gourmet Burgers
Addresses:

6636 E Lloyd Expressway, Evansville, IN 47715 812-473-4100
9965 N. Michigan Road, Carmel, IN 46032 317-337-0183
14599 Clay Terrace Blvd, Carmel, IN 46032 317-574-0102
4201 Coldwater Rd., #27, Fort Wayne, IN 46805 260-484-9888
2465 Southlake Mall, Merrillville, IN 46410 219-736-7337
4010 N Main Street, Mishawaka, IN 46545 574-256-0100
13215 Harrell Parkway, Noblesville, IN 46060 317-773-8150
365 South Perry Road, Plainfield, IN 46168 317-839-2400
1410 US Hwy 41, Schererville, IN 46375 219-865-3900

3004 John Howell Dr., Valparaiso, IN 46385 219-531-7337

Contact Name: Eric Marcoux

Contact Address: 6312 S. Fiddler’s Green Circle, Greenwood Village, CO 80111

Contact Phone: 303-846-5480

Relevant Code Sections Affected: 410 IAC 7-24-114; 410 IAC 7-24-195

Red Robin Gourmet Burgers, Inc.

6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111
(Phone) 303-846-6069« (Fax) 303-846-6044. skrull@redrobin.com
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Relevant Code Section Affected:

410 IAC 7-24-114 Variance Requirement

Red Robin Gourmet Burgers is responding to the Department’s request to submit application
for a variance from the Department for its chubbed soups and sauces procedure, as was
determined by the Department as reduced oxygen packaging due to portioning hot soups and
sauces in a sealed bag, and quick cooling the soups and sauces without reopening the bag

prior to storing in the walk-in for later use.

The Department’s identified potential hazard with the chubbing procedure is Clostridium
botulinum. The Department, based on the FDA Model Food Code, explained that the chubbing
procedure may produce an anaerobic environment in the sealed bag of 21% or less oxygen,

which under this type of an environment may support the growth of C. botulinum.

Food safety, the well being of the guest, is a priority at Red Robin, and Red Robin will take
every step necessary to ensure the utmost diligence is taken in meeting all the Departments
requirements. Please accept the following information as Red Robin’s submitted variance
request and HACCP plan for the Department’s review. Red Robin thanks the Department for
their assistance and guidance that the Department has provided to ensure the safety and health

of Red Robin guests.

Red Robin Gourmet Burgers, Inc. 2
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 d i
(Phone) 303-846-6069« (Fax) 303-846-6044+ skrull@redrobin.com redrobin,com



Relevant Code Section Affected:
410 TAC 7-24-195 Reduced Oxygen Packaging, Criteria

Red Robin prepares four soup types and two sauces using the cook and/or chill procedure.
Three additional items are not cooked and chilled, but portioned into a sealed bag, refrigerated
and reheated. These items are marked with an asterisk. The menu items names are:

1) Chili
2) Clam Chowder Soup
3) French Onion Soup
4) Chicken Tortilla Soup
5) South West Pasta Sauce
6) Aulus
7) Marinara Sauce*
8) Chipotle Beans*
9) Cheese Queso*
A HACCP plan for a Soups and Sauces category is included for the Department’s review.

Method for maintaining food at 41° F or below is storing in the walk-in cooler, which maintains
an ambient temperature of 41° F or below.

Each bag will display in bold, easily identifiable print, the required holding temperature of 41° F
and to discard after 9 calendar days from pack.

The shelf life for all soups and sauces is 9 days from pack.

Product handling, operationally, does not include bare hand contact. It is dispensed by a utensil.
Additionally, high temperature cooking and reheating provides a kill step for the presence of
microbes.

There are no foods considered ready-to-eat in the soup and sauce recipes. A thorough high-
temperature cook and reheat are performed prior to soups and sauces being served as ready-to-
eat. At the time in which soup or sauce is a ready-to-eat food item, it is hot held, per regulation,
and dispensed in a clean, sanitized bowl using a utensil.

Designated, trained Team Members only are permitted to use processing equipment. Team
Members receive initial and ongoing training regarding food safety hazards and requirements to
perform their tasks, as required per regulation.

Red Robin Gourmet Burgers, Inc. 3
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 d i
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7. Food-contact surfaces, at minimum, are cleaned and sanitized as required by regulation. Almost
all food-contact equipment is cleaned and sanitized using a commercial, approved dish machine,
with wash, rinse, and sanitize steps per regulatory requirements. Larger or unusually sized
equipment that is unable to fit in the dish machine are cleaned and sanitized using a three-step
method (wash, rinse, and sanitize) in the approved, designated 3-compartment sink or clean in
place.

8. Red Robin Team Member training includes, but is not limited to, the following training
methods:

a. Initial Team Member training for reduced oxygen packaging includes in-class
knowledge and skills training, discussion, and demonstration.

b. After the in-class training is conducted, Team Members move into the restaurant
for an on-site demonstration by the specialized trainer while outlining the importance
of each action step in relation to health and food safety. Next is for the Team Member
to demonstrate the procedure, skills, and knowledge required while being coached and
assessed by the specialized trainer. This is repeated until the Team Member’s
performance, skills, and knowledge are demonstrated to ensure health and food safety.

c. Ongoing training is conducted on a daily basis through “Ready-Set-Gos and
Ready-Set-Goodbyes,” a Red Robin terminology for meeting with each Team prior to
beginning and ending a shift to share concerns, performance issues, educate, etc.

d. Continuous management and supervisory monitoring, coaching, quizzing and
praising during the work shift regarding health and food safety.

e. Corporate-based restaurant inspections and comprehensive food safety
assessments are performed routinely to evaluate and further educate restaurant
management and Team Members.

f.  Managers receive ServSafe certification.

g. Written recipe procedures for quick reference with CCPs outlined.

Red Robin Gourmet Burgers, Inc. 4
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111
(Phone) 303-846-6069+ (Fax) 303-846-6044+ skrull@redrobin.com redrobin.com



Relevant Code Section Affected:

410 TAC 7-24-101 Variance and Waivers

Red Robin requests the Department to review the submitted information for the Department to
issue a variance on Red Robin’s chubbing procedure.

(A)

(B)

©

D)
(E)

Relevant Code Section Affected:
410 TAC 7-24-115 Contents of a HACCP plan

For the purpose of this variance request, soups and sauces that are chubbed in a
sealed package are the potentially hazardous food category of concern.

(1) Refer to the attached flow diagram specific to the “soup, sauces” category.
(2) Refer to the attached soup, sauces recipes that outline procedural control measures.

Refer to pages 3 and 4 of this document for Team Member and supervisory
training.

Refer to the attached written HACCP plan.

At this time, the Department has not requested additional scientific data or additional
information.

Red Robin Gourmet Burgers, Inc, : 5
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 i
(Phone) 303-846-6069+ (Fax) 303-846-6044« skrull@redrobin.com redrobin.com



HACCP Plan

Product Description

Product Category/Description: Soups and Sauces
Common Name: Chili, French Onion Soup, Clam Chowder Soup, Chicken Tortilla Soup,

Chipotle Beans, Marinara Sauce, Cheese Queso, South West Pasta

Sauce, Au Jus

How is it to be Used: Served hot, at or above 140° F, to the Red Robin Guest
Type of Package: Prepared and portioned into sealed chub bags. Served in bowl.
Probable Consumer: Adults. Adolescents. Possibly Children. No highly susceptible

populations, as defined by regulation.

Length of Shelf Life: Maximum 9 days from pack
Labeling Instructions: Chub bags will be identified with a maintain at 41° F cold holding
temperature and discard after 9 calendar days, with the pack date and
expiration/discard date noted.
Safe Handling Temperatures: Soups and sauces are cooked to 176° F for 10 minutes and
reheated to an internal temperature of 165° F within two hours.
Soups and sauce are quick cooled in an ice bath to 70° F within
two hours, and to 41° F within four hours. Soups, sauces are held
at 41° F for no more than 9-days in the walk-in. Soups and

sauce are hot held at or above 140° F in a steam table.

Red Robin Gourmet Burgers, Inc. 1
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 d b
(Phone) 303-846-5480+ (Fax) 720-493-2662- emarcoux@redrobin.com rearobin.com



HACCP Plan

Product and Ingredient Identification
Category: Soups and Sauces

(* indicates cold holding, + indicates PHF)

Chili:

Ground beef patties*+ Chili Powder Salt Red Robin Seasoning
Black Pepper Onion Peppers Minced garlic in water®
Flour Tomato Tomato Sauce Black Beans

Beef Stock Base Water

Clam Chowder Soup:

Chowder Base, canned Canned Clams Milk*+ Whipping Cream™*+
Dry White Sauce Mix Worcestershire Tabasco Sauce

French Onion Soup:

Margarine* Onions Beef Stock Base Water
Chicken Tortilla Soup:
Manufacturer Pre-made Tortilla Soup Base*+ Chicken*+ Water

Chipotle Beans (no cooking step. Seal bag, refrigerate, reheat only)

Black Beans Chipotle Peppers Salsa Sugar Seasoning
Marinara Sauce (Portioning only. Seal bag, refrigerate, reheat only)

Manufacturer prepared marinara sauce

Cheese Queso (Portioning only. Seal bag, refrigerate, reheat only):

Manufacturer prepared cheese Queso

South West Pasta Sauce:

Butter Salsa Parmesan cheese Whipping Cream*+  Mexican Spice blend
Au Jus:

Beef Stock Base Water

Red Robin Gourmet Burgers, Inc. 2
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 d :
(Phone) 303-846-5480- (Fax) 720-493-2662+ emarcoux@redrobin.com redrobin.com



Chubbing HACCP Plan

Flow Diagram

Category: Soups and Sauces

Receiving, cold PHF
<41° F

Drv S Cold Storage, <41° F, refer
ryStorage | o | Storage | to (*+) food items page 9

Preparation and Formulation

|
v

A

Thaw, in cold storage, <41° F,
(Tortilla Soup Base, Chicken)

Includes l'

Produce Wash
Cooking, CCP1 /
=176° F 10 min.

v

Portion, Package, Seal

I

Quick Cool, Ice Bath
70° F within 2 hours, 41° F within 4 hours
CCP2

v

Cold Storage, Walk-in,
=41° F and 9-day shelf life,
bag coded. CCP 3

v

Reheat, =165° F within 2 hours,
CCP 4

v

Hot Hold, =140° F

l

Immediate Service

Red Robin Gourmet Burgers, Inc. 3
6312 5. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 d é
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Chubbing HACCP Plan

Hazard Analysis/Preventive Measures

Category: Soups and Sauces

Process Step

Hazards: biological,
chemical, physical

In the absence of controls, is the
hazard reasonably likely to occur?

No: Stop Yes: Continue

Preventive
Measures

Cooking

Biological: Pathogens

Chemical: Deleterious

Physical: Metal, glass

B: Yes, microbial kill step

C: No, RRGB SOP for chemical
storage, usage prevents likelihood
of occurrence

P: No, objects falling into food
during cooking unlikely to occur due
to RRGB equipment maintenance,
no glass objects stored above food
preparation areas, no storage
capacity above steam kettle areas.

Temperature
Control

CCP1

Cooling

Biological: Pathogens

Chemical: Deleterious

Physical: Metal, glass

B: Yes, Per FDA Food Code,
cooked-chilled sealed bags create
anaerobic environment for C.
botulinum. Improper cool time and
temperature promotes microbial
growth.

C: No allowable chemical entry into
sealed bag. Supplier letters of
guarantee for packaging.

P: No allowable entry into sealed
bag.

Temperature
Control

CCP2

Red Robin Gourmet Burgers, Inc.

6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111

(Phone) 303-846-5480- (Fax) 720-493-2662+ emarcoux@redrobin.com
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Chubbing HACCP Plan for C. botulinum

Hazard Analysis/Preventive Measures

Category: Soups and Sauces

Process Step Hazards: biological, In the absence of controls, is the Preventive
chemical, physical hazard reasonably likely to occur? Measures
No: Stop Yes: Continue
Storage Biological: Pathogens B: Yes, PHF held at improper Temperature
temperatures, and for extended Control and Shelf
shelf life promote microbial Life
with.
Chemical: Deleterious gro CCP 3
C: No all int ;
Physical: Metal, glass S SRARISETGHITD P
P: No allowable entry into bag.
Reheat Biological: Pathogens B: Yes, additional kill step for Temperature
any microbial growth Control
Chemical: Deleterious
_ C: No allowable entry into bag. CCr4
Physical: Metal, glass
P: No allowable entry into bag.
Red Robin Gourmet Burgers, Inc. 5
6312 S. Fiddler’s Green Circle, Suite 200 Northe Greenwood Village, CO 80111 .
redrobin.com

(Phone) 303-846-5480+ (Fax) 720-493-2662- emarcoux@redrobin.com



WD UIGOIPI@XNODIRWR 7997-E61-07L (Xed) =081S-9¥8-€0E (Suoyd)
L1108 0D ‘@Be))IA POOMUSIY *3ION 00T SUNS ‘D)241D US3IO S, I3IPPLY S ZLEY
*ou] ‘sJa8ing }9WIN0Y ULqOY pay

"UOTJBOIJLIOA
SpI02a1 ‘A[yoom

‘Ia8euewa

Aq popIeosip
2q [ ]

“P10J JO 19JuQd
Ul J9JOWOWLIY)
Suroerd
pue Seq 3uipjoj £q
yoreq 1od Feq ouo
JO WINWITuI € uo

"SINOY INOJ UM

d.17 01 d 0L

20U0 21npao01d Teonio ‘pouad swn | aumeradure) jonpoid | WOIJ pue ‘SInoy wnuImoq
3u1j00o 2A195q0 PI009Y paxmbar a1} urgm e} 1M JALL OM) UM ] WINIPLNSO[D) a0
[ 195eUBA] [IYD/X00D) | Po[00d J0U Jonpoiq | pauren ‘peusdiso | .0/ 0} UMOp [00) — eor3oorg 3urjoo)
"JogeueW
e Aq papIeosIp
24 T[1M SMOoy moy BRNGL 401 A4 911
I9A0 I0J Poyeayal soyoeal Jonpoid
Aj1edoad jou 1onpoig [un 3urjood
"UOT)BOIJLIOA U ()] 10§ pey Suunp yojeq yoes "so)nuIw SOSTLITA
SpI00aI ‘Apjeom pue smoy om) urgum | Jo sermjeraduo) 01 10 J 9L ‘wnurnyoq
90u0 sompaooid g ,9L1 03 pajesyax jonpoid jeurejur Jo amyeraduro) WNIPLISO[)
3unjo0o 9A195q0 pI0o9Yy] 2Q [[IM "UTW ()] 10§ ae) I JALL [eUIS}UT 0} ‘erv)oRyg 8 )
[T 103eURIA [IYD/A00D | 9.1 MoO[oq saydjeg | pauren) ‘pajeudise(q | 000 ‘GO 194 —Teardojorg Juryoo)
[eorsAyd
a[qIsuodsay] ‘[eorurayd
s1qisuodsoy o[qisuodsay uosiod | uosiog ‘Aouonbar] ‘[esr3ojoiq
UOSI9J ‘SOIPAdoly |  SPI0oay ‘UOT)OY QATJUIASL] ‘s0Inpad0I] :uonduosa(g dDD/das
JO UoIjeOI IO A dDDOVH OA1}09110)) 3urIojTuoA SHWIT [eoNII) pIezeq $59001

sooneg pue sdnog :A10391e)

ugq Jurod [0Hue)) [eINLL) SISA[RUY pIeZef]
ueld JOVVH suiqqny))




0D " ULGOIPRI@XN0DIRWS =7997-£65-07L (XBd) =0875-9r8-£0€ (Suoyd)
L1108 0D ‘@5E])IA POOMUSID *ULION (0T D3NS ‘D124L) USBID S, J3IPPL °S ZLEY
*oU] ‘s1981ng JPWLIN0D ULqOY pPaYy

“UOTJEOIJLIDA
SpPI0921
‘Aoom 2oU0 “PIoJ Jo
18391 9AIISqO IOJUD UL JOJQUWIOULIAY)
1M Io3eURIN Suroe[d pue 1240 3eq
uoneIques 1 | 1Feuew Aq popleosip | Jurp[oy Aq yojeq sod "SINOY 0M}
1oFeuewr 9JoWIOULIAY) aq [[Im “yruury 3eq ouo Jo wnwirurw B | UMM J 69|
Aq parjrioA sopnpour [eonuo ‘pourad swm | wo armeradwe) jonpoid | jo amjerodura)
I0)aWOULIAY} ‘pI09Y paxmbar o) urgIm JeuIaquI 93] [[IM [euIojuI eLI2)0Rq ¥ 4D
poyeIqI[ed Afreq | [IYD/S[00D | PajeayaIlou Jonpold | JALL pouren ‘pojeudiso(] | Ue 0) Jeoysy —Jeo13oj01g 189Uy
"I98eURIN AQ 901AIS
10} 4 2591 01 pajeayal
10 J 1S 01 Pajood
yomb aq [[Im ‘sioy
"UOT)BOIJLIdA ¥ UBY) SS9 10] SHIWI] SINL 9OWd
Sp10931 ‘Ayoom [eonL 2A0qe JHJ pauren ‘pajeusdisap oed woiy
SJI[ JIPYS 2AISq() ‘1o8euewt £q papIeosIp Aq papl1ooa1 pue AJI[ JI9Ys Aep-6
"Arep durs) 19[009 9q [1Mm sInoy | uoye) axe somjeroduwd) | puoAaq pasoxs wnurnioq
ur-yjem AJLoA pIodoy  UBY) 2JOWI JOJ JITuT] 191009 93eI01S o}10U ‘J wnIpLisor) £ I0H
[1im 193eURI yD/A00) [eonII0 9A0qe JHJ | Judiquie A[Iep 901M |, oIS e QI01S | —eordojorg YA IN
[earsAyd
s1qisuodsayy ‘[earurayo
uosIg a1qrsuodsay] a[qisuodsay ‘leor3ojo1q
‘S9INPad0Ig SpI029y UosIdg ‘uonOy uosiag ‘Kouanbarg S| ‘uondiroso(g dDD/das
Jo uonjedryIa A dODVH | 9A)USARI{ “DATID2110)) | ‘Sompaool] SULIONUON [eonLy) plezey §s3001J

sooneg pue sdnog :£103918)

ue[J Juiod [013U0)) [BINLL)) SISA[RUY preze)y

ueld JOVVH Suiqqny)




S|ENIU| :UONEONLIBA Jebeuepy

:U8)e] SEeM UONOE auWl) PUe a)ep ‘Us)E) UOJO. 8AID81I00)

:PaUIND00 BiN|ie) awi) pue ajeq

‘WYl pooy pue pajou aInjie 409D
{(Buimojoy ay3 s32)dwioo ‘Jaw Jou Si 4D J1) UOIY BAID8LI0Y

LTV

:pouad

60/9 Meyy abeiols pjog / Buljoos / Bunjoo) dIVVH

OoN 4 4.04 dweyeuwn 4.9.1 .91
I0S9A 4 ,1¥ 518 LIy iedwajjew) | 1o dwejjew) veis m:__o_.uo je awndwa ) e swi | dwa ) paddeid ayeg
skep 6 5 9y JIBus BGuijooy Buijoon ’ Bunoog ysiui4 | Buniooo ueis
2aneg ejsed MS
OoN F] 4.0L dweyauwy d.9.1 4,94} OoN ENE 4.04 dwayjewn 4,561 4.56}
1083A 4 . Ivsie Liviedwajewy | je dwa)euwr) : m.-h o.o je awijdwa ) 1e owi/dws | peddaig ajeq 10 S35 4,1 51e | 18 dwsyewry | 1 dwajeuny veis mc__an.vo e ewiydwa | e awi | /dwa paddesd eyeg
sfp 6 5 a)li Jeus Buijoon 6uijoon e Bunjoo ysuig | Bupjood weig skp 6 5 9jil JiBus Buijoon Buijoon : Bupoog ysiuig | Bumoog peig
sueag apodiy) snp ny
ON ENE 4,04 dweyawn 4.941 4.9.1 ON d.lv 4.0L dwayjewy 4.9/1 4.941
10884 4 LrSie| je dwajjeun) | je dwajjeuwn) - %_.” c.o Je own ) /dwe ) e awnydwa | paddaug ajeq 10 sap 4 ,.lp5ie | 18 dwagewl) | e dwa)eun) veis mc__o,ou e ewi)dwa) e awin | /duwa | paddaid eyeq
sp 6 5 a)li JPuUS Buijeod Buioon 1S 2A1020 Bupjoo yswiy | Bunjoon yerg skp 6 5 9) JIeus Bujjoog Buijoon ; Bunjood ysiuy | Bunjoon peyg
1y uojuQ yauai4
ON 4 4.0 dwayewn 4,941 4.941 ON s 4.0L dwayeuy 4.941 4.941
10S3A 4Ly s |y ledwaew | e dwaj/ewiy weys B o..u je ewi)dwa) e awn ) dwe | paddeuid sjeq 10 S8A 4 ,L¥Sie | Lpiedwag/awil| je dwej/ewn) i mc__amu Je awi | ydwa) 18 swi | /dway paddaid ejeq
sep 6591 j1eus Buyjoon Buijoon 15 PU009 | Bumoon ustuig Bunjoo) perg skp 6 5 91 JIsus Buijoon Buijoony i Burjoo) ysiuy | Bumoon pels
Japmoy) wejy dnog ejjio)
8req S[eniu| :uoneallaA AP INM Pue NS




awyp ajeq

u| :uoneayuan Jabeuepy

ua)e) Sem UOIO. Sl PUE S)Ep ‘US)E) UOROE BAI08LI0D
:paLINGo0 Ainjie} awi pue ajeq

‘Wia)! pooj pue pajou ain|iej 400

:(Buimoyjoy ayy ajejdwod ‘Jaw Jou s1 499 J1) UOHIY BAI}IBLI0Y

owi uonendx3 oo uﬁ_ﬂ_ﬁ””m dwoy| g ” H:M___.H " u Sma ﬂ_w o poddaig ejeq | awi) uopesndx3 o uwwnmﬂ_ch”a;m . mw ﬂjﬂ.ﬁ a usmm ._“_wzum paddaig sjeg aw] voyendx3 n”_%_mﬂﬁ””w"ﬂ,nc%h mw N_ﬁw“ L [PuLpes yeayoy paddesd ejeq
anesaduwia) Wool Je PIOH - § 591 0} JeaH 3061 1€ PIOH - G61 0} JeaH 4 0S1 18 PIOH -} 9| 0} jesH
(as 312yUs "1y ) peaidg uesawied oljies snf ny (a4 s12us "1y €) sueag apodiyn
2|qeayddy JoN
aiqesiddy jon
eiqeayddy JoN
@jqeayddy joN
2qedyddy JoN
ajqeayddy joN
ajqea)jddy joN
QLRI o o v duoL | srreduos | veiswany | PO ea fou oo |, SRR | ey | e | Potdeidaee | owvonmoy [SELNERSTRS | S feun vers eouey | pecdoig s
4 0G| 38 PIOH - § 591 0} jEBH 4061 18 PIOH - } 591 011E8H 3 061 ¥8 PIOH - § G91 0} JedH
(o311 313ys "4y g) osenp oueng (eseunew) soneg ejsed nyo
40L1 18 PIOH -} G/| 0} 188 4 0G1 ¥e pIoH - § G91 0} jesH 4 0S} 18 PIOH - } G9| 0} JeaH
uoiuQ youaua4 Japmoyd wejn Q:Oﬂ ejjiio

a)eqg

S[eniu| (UonROYLIBA APjaam Y pue WO

BYEETTY

60/9 Hey9 BuipjoH jJoH pue Bunesyay dOVVH

:pouad




APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Ang. 1996, p. 3009-3072

0099-2240/96/504.00+0
Copyright @ 1996, American Society for Microbiology

Val. 62, No. 8

Growth of and Toxin Production by Nonproteolytic Clostridium
botulinum in Cooked Puréed Vegetables at
Refrigeration Temperatures

FREDERIC CARLIN® anp MICHAEL W. PECK
Institute of Food Research, Norwich, United Kingdom

Received 17 January 1996/Accepted 15 May 1996

Seven strains of nouproteatytic Clostridium botulinum (iypes B, E, and F) were each inoculated info z range
of anaerobic cooked puréed vegetables, After incubation at 19°C for 15 te 60 days, ali seven strains formed {oxin
it mushrooms, five did so in broccoli, four did so in canltiffower, three did co in asparagus, and one 4id so in
kale. Growth kinetics of nonpreteelytic C. botulinurm type B in cocked mushrooms, caulifiower, and potatoes
were Getermined at 16, 10, 8, and 5°C. Growth and toxin producton cccurred in cooked caulifiower and
mushrooms af all temperatres apd in potatoes at 16 and 8°C. The €. borlimur nevrstoxin was detected within
3 to 5 days at 16°C, 11 to 13 days at 10°C, 10 to 34 days at 8°C, and 17 to 26 days at 5°C.

Six physiologically and phylogenetically distinct groups of
clostridia are capable of producing the botulinum neurotoxin
(18). Clostridium borulinun groups I and I are responsible for
human foodborne botulism, €. bombinum group I (nonpro-
teolylic) strzins are psychroirophic, produce toxins of types B,
E, or ¥, and are capable of growth and texin production at
3.3°C (18). Thus, nonproteolytic strains of C. botulinum pose a
hazard in products that rely on 2 mild heat treatment and
refrigeration for preservation, £.g., sous-vide products and
other refrigerated processed foods of extended durability
(REFFEDs) (26, 27). Vegetables are frequent ingredients of
REPFEDs, and cooked vegetables are considered a high risk
with regard to nonproteolytic psychrotrophic C. botulinum (2).
A wide range of cooked vegetables incubated at 30°C sup-
ported growth and toxin production by a mixture of strains of
nonproteclytic C. bofulinum (8). Nevertheless, there is little
information on the growth of nonproteolytic C. botulinum in
cocked vepetzbles at refrigeration temperatures and under
conditions of mild temperatare abuse. In contrast, growih of
and toxin production by nonproteolytic C. borulinum in labo-
ratory media (16, 17, 22, 25, 28}, in meat and poultry (1, 14, 29,
30}, and in fish and seafood (6, 7, 12, 13, 10--21, 23, 24, 36, 39,
40 have been extensively studied.

The aim of this work was (i) to determine the ability of each
of seven strains of nonproteclytic C. botulinum to grow znd
produce texin in a range of cooked vegetables at mild abuse
and refrigeration temperatures and (ii) to study the effect of
temperature ranging from 5 to 16°C on the linetics of growth
of and toxin production by nonproteolytic C. botulinum type B
in selecied vegetables.

Growth of and toxin production by different strains of non-
prateelytic . bofulinum in a rauge of vegeiables. Cooked pu-
rées were prepared [rom fresh vegetables, distributed anaero-
bicelly in 10-ml voluraes, and sierilized as described previously
{8). The strains used were nonproteolytic C. botulinum iype B
(Exlund 2B, Eklund 17B, and Hobbs FT50), type E (Beluga
and Hazen 36208), and type F (Eldund 202F and Craig 610).

* Corresponding author. Present address: Institut Mauonal de iz
Recherche Agronomigue, Station de Technologie des Produits
Végétaux, Domaine Saini Paul, Site Agropare, 84914 Avignon Cedex
9, France. Phone: {33}90316000. Fax; (33)90316258. Elecirenic mail
address: FREDERIC. CARLIN@AVIGNONINRAFR.
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The origin and maintenance of the strains and the preparation
of spore suspensions were as described previousty (8, 34). Sus-
pensions of spores of each strain were diluted in sterile glass-
distitled water to give a concentration of 14° viable spores per
ml. A 100-pl sample of zach spore suspension was inocolated
individusally into two to four replicate vials containing 10 ml of
cooked puréed vegetables to give a final concentration of 107
spores per ml In some cases, tests were performed with dif-
ferent batches of cooked vegetables, Vials were incubated for
15 1o 66 days at 30 and 10°C. Vials were observed daily for
prodaction of gas bubbles for the first 15 days of incubation
and then every 3 to 4 days. On the final day of incubation,
samples were tested for toxin by an enzyme-linked immuncsor-
bent assay (ELISA) method (8, 37), and in some cases, the
mouse test was also used (35).

At 36°C, growth andfor toxin production by all strains was
detected in mushroomss, potatoes, and caulifiowes, as well as by
five strains in broceoli, four strains in asparagus, and two
strains in kale (data not shown). Cooked bean sprouts sup-
ported the growth of strain 178, the only sitain tested. At 10°C,
visible growth (pas production} was detecied in mushrooms
within 7 days of incubation with six of the inoculated strains,
and production of toxin was confirmed (Table 1). The presence
of the botulinum neurctoxin was demonstrated in inoculated
vials of mughrooms, caulifiower, broceoli, asparagus, and kale
with an BELISA and the mouse test (Table 1), In the ELISA,
most positive sampies gave an A,g, substantially greater than
the threshold for a positive ELISA as calculated by Potter et al.
(37), indicating the production of a sigrificant amount of toxin.

This work has confirmed the ability of nonproteolytic £
botulimun o grow and produce foxin in a range of cooked
vegetables, such as mushrooms, caulifiower, potatoes, broceoli,
asparagus, bean sprouts, and kale at 30°C (8). Some vegeta-
bies, such as moushrooms and caulifiower, supported growth of
all strains tested, while fewer strains grew on other vegetables
(e.g., kale). Growth and toxin production have now also been
demonstraled at refrigeration temperatures, Five vegelables
that supported growth at 30°C supported the growth of at least
one sirzin at 10°C. This article is the first report of toxin
production at 10°C by nonproteolytic C botulinum in aspara-
gus, broccoll, cauliflower, kale, and mushrooms; toxin produe-
tion has also been previously reporied in potatoes (5, 31) and
peas {15).
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TABLE 1. Growth of and toxin production by strains of nonproteolytic C. botulinum in vials of cooked puréed vegetables incubated at 10°C?

Result for nonproteolytic C. botulinum test strain

Total
Ve{iﬁ‘;ﬁ Of  LH incubation  Habbs FT50 Eklund 178 Eklund 2B Beluga Hazen 36208 Eklund 202F Craig 610
time (days

e ). TVG? Toxin® TVG Toxin TVG Toxin TVG Toxin TVG Toxin TVG Toxin  TVG  Toxin
PYGS 6.86 15 5-9 + 610 + -9 + 5 + 6 + 5 + 5 +
Mushroom  6.41 15 5-7 ++ 67 ++ 78 ++ 612 ++ GNO ++ 5 ++ 56 ++
Caulifiower 547 60 GNO == GNO ++ GNO - GNO - GNO - GNO ++ 23 +*
Broccoli 549 60 1923 ++ GNO ++ GNO ++ GNO - GNO - GNC ++ GNO ++
Asparagus  5.33 60 8 + GNO + GNO - GNO - GNO - GNO - GNC  ++
Kale 5.27 58 GNO ++ GNO - GNO - GNO -~ GNO - GNO - GNO -

@ Growth and toxin production were determined with vials containing 10 m! of cooked puréed vegetables under anaerobic conditions. Each vial was inoculated with

ca. 10° spores of the indicated test strain per ml.
PTVG, time to visible growth (deys); GNG, growth not observed.

¢ 4, toxin dctected in the ELISA; -+ +, toxin detecicd in the ELISA and in the mousc test; +*, toxin detected in the ELISA but not in the mousc test; —, toxin not
detected in the ELISA. Note that there was no toxin in cooked potatoes with any of the strains,

< Total incubation time was 60 days for strain Hazen 36208,

Effect of temperature on the growih of nomprotesiytic C.
botulinum iype B in cooked puréed potatoes, mushrooms, and
caulifiower. The effect of temperature on growth curves of
nonproteclytic C. botulinum type B was tested in cooked veg-
ctables prepared as described above, except that they were
cooled under a headspace of nitrogen and 100-ml volumes
were distributed into 150-mi bottles in an anaerobic cabinet
(Don Whitley Scientific, Leeds, United Kingdom) filied with
oxygen-free H,-CO,-N, (10:5:85 [volfvol]} before sterilization
at 121°C for 15 min. The pHs of the cooked vegetables were
5.71 in potatoes, 6.29 in mushrooms, and 5.56 in cauliflower
(each was the average of duplicate measurements). The water
activity of cooked puréed vegetables was measured with a
Decagon Aqualab CX2 dew point water activity meter (GBX
SARIL, Romans-sur-Is¢re, France)} and was 0.99 for each veg-
etable purée (each was the average of four replicate samples).
A suspension was prepared which contained equal numbers of
spores of six strains of nonproteolytic C. botulinum type B
(Ektund 2B, Eklund 178, Hobbs FT50, Colworth 151, 21298,
and 4672U-1) and had a final concentration of 10° spores per
ml. A 100-ul sampie of this suspension was used to inoculate
each of the 100-mi vials of cooked puréed potatoes, mush-
rooms, and caulifiower to give a final concentration of 10°
spores per ml. Test vials (one vial per temperature and per
vegetable, precocled before inoculation) were then transferred
to low-temperature incubators. Temperatures were recorded
every 15 min throughout the incubation period (17). Target
temperatures were 16, 10, 8, and 5°C. For more than 98.8% of
the time, the temperatures were lower than the target temper-
ature + 1.0°C. Viable counts were determined at inoculation
and then at appropriate intervals during incubation. Inocu-
lated vials were observed for production of gas bubbles at each
sampling time. A 1-ml sample was removed to determine the
viable count and replaced by a volume of oxygen-free No-H,
(90:10 [vol/vol]). Counts were made by preparing 10-foid ditu-
tions in PYGS (25) under a flow of oxygen-free N,-H, {50:10
[vol/vol]) and spreading 100-p.1 samples on duplicate plates of
VL blood agar {17). The spread plates were transferred within
10 min to anaerobic jars under a headspace of H,-CO, (90:10
[volfvol]) and incubated for 48 h at 30°C. At each sampling
time, a further sample was removed, diluted 10-fold, and kept
frozen at —18°C for up to 8 weeks prior to analysis for toxin.

Sigaificant growth of nonproteolytic C. botulinum type B
occurred in cooked puréed potatoes at 16 and 8°C and in
cooked mushrooms and cooked caulifiower at 16, 10, 8, and
5°C. No growth was detected in: cooked potatoes at 10 and 5°C

after 27 and 38 days of incubation, respectively. Curves were
fitted to the growth data with the Baranyi model (4) to derive
doubling time, lag time, and time to 2 1,000-fold increase.
Fitted growth curves are shown for mushrooms (Fig. 1). At
each incubation temperature, {ime to a 1,000-fold increase was
more rapid in mushrooms than in cauliflower, and that in
caulifiower was more rapid than that in potatoes (Table 2).
Time to toxin was taken as the first sampling time at which an
A4y, higher than 0.5 was obtained when 10-fold-diluted sam-
ples were tested in the ELISA. This is probably equivalent to
more than 50 50% mouse lethal doses of type B toxin per m!
(37). Similar results were obtained when time to visible growth
and time to toxin were measured (Table 2) and when individ-
val strains were tested (Table 1). Toxin was detecied within 2
0 5 days at 16°C. 11 to 13 davs at 10°C, 10 to 34 days at £°C,

C. botulinum (log GFU/ml)

-

OO 100 200 300 400 500 860G 700 800
Time (h)

FiG. 1. Effects of incubation temperature on the growth from spores of a
mixture of strains of nonproteolytic C. botulinum type B in cooked puréed
mushrooms al pH 6.29. Points are aclual counts at 16°C (&), 10°C (4), ¥°C (&),
and 5°C (¢). The lines show the fitting of the counts to the Baranyi equation.
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TABLE 2. Growth of and toxin production by nonproteoiytic C. botulinum type B in vials of cooked puréed vegetables at temperatures
between 5 and 16°C

Vegouble  TerECttemp Calculated time" iR Observed time B
<) Doubling (h)  Lag (h)  To 1,000-fold increasc (days) To visible growth (days)  To toxin (days)? ~ ROuse test
Potato 16 2.6 83 47 0.63 45 53 NT*
Mushroom 16 2:1 38 2.6 0.22 2.9 29 NT
Cauliflower 16 3.0 52 34 0.16 3.9 39 NT
Mushroom 10 7.0 161 9.6 0.63 10.5 10.5 +
Cauliflower 10 12.6 235 15.0 043 13.1 13.1 +
Potato 8 103 628 304 0.29 31.0 339 +
Mushroom 8 8.9 146 9.8 0.37 71 10.2 +
Cauliflower 8 11.3 288 16.8 0.39 14.9 17.1 +
Mushroom 5 12.4 304 17.8 0.43 20.0 20.0 +
Cauliflower 5 85 383 19.6 0.62 21.0 19.0 +

= There was no growth in cooked potatoes at 10 and 5°C.

» Growth parameters {doubling time, iag time, and time to a 1,000-fold increase) were estimated with the Baranyl equation {4).

< RMSE, root meas squarc crror of fit of curve to data.

9 First incubation time with A4, > 0.5 of ELISA reading in 10-fold-diluted samples. The 4., of diluted samples on inoculation was <0.1.
¢ NT, not tested.
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